
CORRESPONDENCE/MEMORANDUM 

DATE: ______ ~1~2~/~1~7~/~0~4 ______ ___ 

State of Wisconsin 

WACD ID : ____ ~N~E~-~S~T~K~-~6~9~9~6~--
wi tnessed: Y-Jim Crawford 

Report Rec=d: 12/10/04 
File Code: 4530 

PRELIMINARY* STACK TEST REVIEW 55 071 000<25 

By: Tim Da llmann Test Date : __ --~1~0~/~2~1~/~0~4 ____ __ 

Name of Source : Rockwell Lime Company FID #: 436034390 

Address: 4110 Rockwood Road Stack# : S11 

City: ~M~a=n~i~t~o~w~o~c~---------------------- Process #: P33, P36 

Permit #: ____ ~4~3~6~0~3~4~3~9~0~-~P~0~1~------------- Date Issued: __ --~6~/~3~0~/~0~3~----------

Description of Source Tested : Testing was performed on S11 which serves two 

rotary lime kilns, P33 and P36. During testing, the lime ki l ns were f i red 

with a combination of natural gas and a.~c~o~a=l~/~c~o~k~e-=b~l~e~n~d~·~---------------------

Description of Contr o l Equipment: -=b~a~g~h~o~u~s~e~------------------------------------

Test Firm: Cl eanAir Engineering 
Crew Chief & Phone# : Scott Brown (847) 654-4544 

Pollutant Tested: __________ P~M~-----------
Pollutant Tested: ________ ~S~02 __________ _ 

Test Method: EPA Methods 5,202 
Test Method: EPA Method 6C 

Pollutant Tested: ______________________ __ Test Met hod: ______________________ __ 
Pollutant Tested : ______________________ __ Test Method: ______________________ __ 

Test Production Level : __ ~3~2~-~2~T~P~H~s~t~o~n~e-=f~e~e~d~----------------------------------
Ra ted Product ion Level : --~3~7~·:..:5::...._T:..:P:..:H:..:...._::.S.::t.::o.:.:n.::e-=f.::e:.:e:.:d::.__ ________________________________ _ 

Discussion of Resul ts: 

Poll. Test Ave. (PM) 0 . 026 lb/ton stone Limit 0.30 lb/ton stone 
In Compliance?([) N 

Poll. Test Ave. (S02) 2 . 71 lb/mmBtu Limit 5.5 lb/mmBtu 
In Compli ance? (i) N 

Poll, Test Ave. Limit 

Poll . Test Ave. Limit 

* Test may be reviewed in depth l ater, if necessary . 

CC Central Office - AM/7 
US EPA Region V 
Jim Crawford - NER 

In Compliance? y N 

In Compliance? y N 



PARTICULATE CHECKLIST 

Name of Source: Rockwell Lime 
~~~~~---------------

Test Date: ____ ~1~0~/~2~1~/~0~4~--

1. Are the isokinetics per run between 90 and 110%? YES x NO 

If the %I for a run is outside the range, void the run. See 5. 

2. Is the sample volume per run > 30 DSCF? YES X NO 

If the sample volume for a run is < 30 DSCF, void the run. See 5. 

3. Is the sample time per run > 60 min.? YES X NO 

If the sample time for a run is < 60 min., void the run. See 5. 

4. Is -tl1e samp_l_e tlme per sample point > L1ro'O mln.? -:L-:25 "" i:·Ji..:.· 
-

If the sample time per point for a run is < two min., void the 
run. See 5. 

5. A stack test shall consist of three valid runs or, at a minimum, 

two valid runs if one run is voided. Is this a valid test? YES x NO 

If no, inform the Region or the source that the test is 
unacceptable and should be redone. Your review is over. 

6. Is the total particulate per run added correctly? YES x NO 
If an incorrect total is found, correct the total and the results 
or call the consultant and ask for a correction. 

7. Was the backhalf included in the total particulate? YES x NO 

NSPS sources are exempt from including the backhalf. All other 
sources must include the backhalf. If they don't, the test 
is invalid. See s. 

Eq. 1 Gr/DSCF ~ 15.43* g of part./sample volume of run in DSCF 

Eq. 2 Gr/DSCF@ 12% C02 ~ (Gr/DSCF)*12/Stack C02 

Eq. 3 Gr/DSCF@ 7% 0 2 ~ (Gr/DSCF)*(20.9-7)/(20.9-Stack 0 2 ) 

Eq. 4 Lb/DSCF (Gr/DSCF) /7000 Eq. 5 Lb/MLbDRY ~ 385. 6*10 3 * (Lb/DSCF) /MWDRY 

Eq. 6 Lb/MLbwET ~ 385. 6*10 3 * (Lb/DSCF) * (1- (% Moisture/100)) /MWwET 

Eq. 7 Lb/Hr ~ 60*DSCFM*(Lb/DSCF) Eq. 8 Lb/10 6 BTU~ (Lb/Hr)/(10 6 BTU/Hr) 

Eq. 9 Lb/10 6 BTU~ (Lb/DSCF)*F Factor*20.9/(20.9-Stack 0 2 ) 

8. If the emission limit is in Gr/DSCF, Lb/DSCF, Lb/MLb, Lb/Hr or 
Lb/10 6 BTU, solve the needed Eq. Do your results match the 

consultant's? YES x NO 

If no, fix the problem or call the consultant for a correction. 

9. Is the three run(or two run) average correct? YES x NO 

If no, write in the correct average. 

10. Is the average result in compliance? YES x NO 

If no, the Region should take appropriate action. 

11. Was the ·source operating at a level representative of capacity? YES x NO 

If no, the Region may cap the source at the test level until a 

stack test at a higher production level(sho~ing compliance) is 
performed. 



GASEOUS TEST CHECKLIST 

Name of Source: Rockwell Lime Gas Tested: so, ___ _ Test Dateo 10/21/04 

1. A stack test shall consist of three valid runs or, at a minimum, 
two valid runs if one run is voided. Is this a valid test? 
If no, inform the Region or the source that the test is 
unacceptable and should be redone. Your review is over. 

Eq. 1 PPMnRY = PPMwET/ (1-% Moisture as Decimal} 

Eq_ 2 PPMDRY@ 7% o, ~ PPMnR¥*(20_9-7)/(20_9-Stack o,) 

Eq- 3 PPMn8y@ 12% C0 2 ~ PPMn8y*12/Stack C0 2 

2. If the limit is in PPMnRY or in PPMnRY corrected to a certain 0 2 or 

YES x NO 

C02 value, solve Eq. 1-3. Do your results match the consultant's? YES NO 
If no, fix the problem or call the consultant for a correction. 

Eq- 4 mg/DSCM 

Eq- 5 Lb/DSCF 

Eq- 6 Lb/DSCF 

PPMnRY*Molecular Weight of Gas/24. 06 

2. 595*10" 9 *PPMoRY*Molecular Weight of Gas 

6-243 *10- 8 * (mg/DSCM) 

Eq- 7 Lb/Hr ~ 60*DSCFM*(Lb/DSCF) Eq_ 8 Lb/10 6 BTU~ (Lb/Hr)/(10 6 BTU/Hr) 

Eq_ 9 Lb/10 6 BTU~ (Lb/DSCF)*F Factor*20-9/(20_9-Stack 0 2 ) 

3- If the limit is in mg/DSCM, Lb/DSCF, Lb/Hr, or Lb/10 6 BTU, solve 
the needed Eq. Eq. 1-3 may also be needed. Do your results match 
the consultant's? YES x NO 
If no, fix the problem or call the consultant for a correction. 

Eq- 10 

Eq_ 11 

Eq_ 12 

%Capture Eff_ ~ (Lb VOC/Hr to Control Equip_)*lOO 
(Lb VOC/Hr Input to Process) -

%Destruction Eff_ ~ (Inlet Lb VOC/Hr -Outlet Lb VOC/Hr)*lOO 
(Inlet Lb VOC/Hr) 

% Overall Eff_ ~ (% Cap- Eff_/100)*(% Dest_ Eff./100)*100 

4. If the limit is in terms of% Capture Eff., % Dest. Eff., or% 
Overall Eff., solve the needed Eq. Eq. 1~9 may also be needed. 
Do your results match the consultant's? 
If no, fix the problem or call the consultant for a correction. 

YES NO 

5- Is the three run(or two run) average correct? YES x NO 
If no, write in the correct average. 

6_ Is the average result in compliance? 
If no, the Region should take appropriate action. 

7. Was the source operating at a level representative of capacity? 
If no, the Region may cap the source at the test level until a 
stack test at a higher production level{showing compliance)is 
performed. 

YES X NO 

YES x NO 



ROCKWELL LIME COMPANY 
MANITOWOC, WI 

Client Reference No: 0317 
CleanAir Project No: 9625 

PROJECT OVERVIEW 
Rockwell Lime Company contracted Clean Air Engineering: to perform particulate and 
sulfur dioxide testing at their facility located in Manitowoc, WI for compliance 
demonstration. 

The test parameters included the following pollutants: 
• Sulfur dioxide (S02); 

• total suspended particulate (TSP); 
• condensible particulate matter (CPM). 

The testing took place at the COl Baghouse Stack with both kilns in operation on 
October 21, 2004. Coordinating the field testing were: 

D. Brisch- Rockwell Lime 
J Crawford - Wisconsin DNR 
C. Wiza - Clean Air Engineering 

Table 1-1: 
Summary of Test Results 

Source Sampling Average Permit 
Constituent Method Emission Limit1 

Lime Kiln Stack 
Total Particulate (lb/hr) EPA M5/202 0.83 NA 
Total Particulate (lb/MMBtu) EPA M5/202 0.0075 NA 
Total Particulate (lblton of stone) EPA M51202 0.026 0.30 

Sulfur Dioxide (lb/hr) EPAM3N6C 299 NA 
Sulfur Dioxide (lb/MMBtu) EPAM3N6C 2.71 5.5 
Sulfur Dioxide (lb/ton of stone) EPAM3N6C 9.30 NA 

1 Permit limits obtained from Rockwell Lime Company permit number: 436034390-POl. 

RevJsion 0 
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ROCKWELL LIME COMPANY 
MANITOWOC, WI 

RESULTS -
Table 2-1: 

lime Kiln Stack - Particulate 

Run No. 1 2 

Date (2004) Oct21 Oct 21 
Start Time (approx.) 09:02 11:05 
Stop Time (approx.) 10:06 12:09 

Process Conditions 

Rp Production rate (tons of stone/hour) 31.9 32.5 
H; Actual heat input (MMBtu/hr) 112.0 110.1 

Gas Conditions 
o, Oxygen (dry volume%) 6.9 6.8 
co, Carbon dioxide (dry volume%) 23.0 23.3 
T, Sample temperature (,F) 415 415 
Bw Actual water vapor in gas (%by volume) 8.11 7.81 

Gas Flow Rate 
Q, Volumetric flow rate, actual {acfm) 64,628 64,991 
o, Volumetric flow rate, standard (scfm) 38,429 38,646 
Ostd Volumetric flow rate, dry standard (dscfm) 35,314 35,627 

Sampling Data 
Vms1d Volume metered, standard (dscf) 31.65 39.39 
%1 lsokinetic sampling (%) 101.0 100.1 

Laboratory Data from Method 5 

m" Total Method 5 Matter (g) 0.0021 <0.0010 

Laboratory Data from Method 202 
fficPM Total CPM (g) 0.0041 0.0063 

Total Particulate Matter 
ffiPart Total Particulate Matter (g) 0.0062 0.0063 

Total Particulate Matter Results 
c,, Particulate Concentration (lb/dscf) 4.3E·07 3.5E-07 
c,, Particulate Concentration (gr/dscf) 0.0030 0.0025 
c,, Particulate Concentration (mg/dscm) 6.9 5.6 
Erblllr Particulate Rate (lb/hr) 0.92 0.75 
EHl Particulate Rate (lb/MMBtu) 0.0082 0.0068 
ERp Particulate Rate (lb/ton of stone) 0.029 0.023 

RevisionO 
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Oct 21 

12:48 

13:52 

32.3 

109.9 

6.9 

23.0 

409 

7.55 

65,432 

39,199 

36,239 

40.15 

100.3 

<0.0010 

0.0068 

0.0068 

3.7E-07 

0.0026 

6.0 

0.81 

0.0074 

0.025 

Client Reference No: 0317 
CleanAir Project No: 9625 
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Average 

32.2 
110.7 

6.9 

23.1 

413 

7.82 

65,017 

38,758 

35,727 

37.06 

100.5 

3.9E-{)7 

0.0027 

6.2 

0.83 

0.0075 

0.026 



CleanAir 

ROCKWELL LIME COMPANY 
MANITOWOC, WI 

RESULTS 
Table 2-2: 

Lhne ~\.HrJ Si~~dc SuifuY D~ox~rle 

Run No. 2 

Date (2004) Oct 21 Oct21 
Start Time (approx.) 09:02 11:02 
Stop nme (approx.) 10:05 12:08 
Process Conditions 

Rp Production rate (tons of stone/hour) 31.9 32.5 
H, Actual heat input (MMBtu/hr) 112.0 110.1 

Gas Conditions 

Oz Oxygen (dry volume%) 6.6 6.7 
C02 Carbon dioxide (dry volume%) 24.0 23.6 
T, Sample temperature (0 F) 415 415 
Bw Actual water vapor in gas (% by volume) 8.11 7.81 

Gas Flow Rate 
0, Volumetric flow rate, actual {acfm) 64,628 64,991 
0, Volumetric flow rate, standard (scfm) 38,429 38,646 
Ostd Volumetric flow rate, dry standard (dscfm) 35,314 35,627 

Sulfur Dioxide Results 
c,, Concentration (ppmdv) 835 840 
c,, Concentration (lb/dscf) 1.39E-04 1.40E-04 
Elblhr Mass Rate (lb/hr) 294 299 
EHi Mass Rate (lb/MMBtu) 2.63 2.71 
EAp Mass Rate (lb/ton of stone) 9.24 9.20 

Revision 0 
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Oct 21 

12:45 

13:52 

32.3 
109.9 

6.7 

23.4 

409 

7.55 

65,432 

39,199 

36,239 
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1.40E·04 
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9.46 

Client Reference No: 0317 
CleanAir Project No: 9625 
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Average 

32.2 
110.7 

6.7 

23.6 

413 

7.82 

65,017 

38,758 

35,727 

840 
1.40E-Q4 

299 

2.71 
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ROCKWELL LIME COMPANY 
MANITOWOC, WI 

RESULTS 
Table 2·3: 

lime Kilns No. 1 and 2 • Operating Data 

Run No. 1 2 

Date (2004) Oct 21 Oct 21 
Start Time (approx.) 09:00 11:00 
Slop Time (approx.) 10:06 12:08 

Operating Data • Kiln No. 1 

Production rate (tons of stone/hour) 8.75 8.63 
Natural gas (cf/hr) 6,455 5,965 
Coal/Coke blend (lbs/hr) 2,297 2,277 

Operating Data • Kiln No. 2 

Production rate (tons of stone/hour) 23.1 23.8 
Natural gas (cf/hr) 6,818 7,447 
Coal/Coke blend (lbs/hr) 5,442 5,299 

Fuel Data 

Natural Gas (Btu/cf) 1,001 1,001 
Coal/Coke Blend (BtuAb) 12,758 12,758 

Operating Data· Combined 
Production rate (tons of stone/hour) 31.9 32.5 
Natural gas (cf/hr) 13,273 13,412 
Coal/Coke blend (lbs/hr) 7,739 7,576 
Natural gas (MMB!u/hr) 13.29 13.43 
Coal/Coke blend (MMBtu/hr) 98.74 96.65 
Total (MMBtu/hr) 112.0 110.1 

Baghouse Data 

Cleaning cycle (sec) 80 80 
Dwell (min) 10 10 
Base inlet pressure (in H20) 4.2 4.2 
Peak inlet pressure (in H20) 4.8 4.8 
Differential pressure (in H20) 

Compartment No. 1 0.9 1.3 
Compartment No. 2 1.5 2.0 
Compartment No. 3 0.8 1.2 
Compartment No. 4 1.5 1.4 
Compartment No. 5 1.3 1.0 
Compartment No.6 1.4 1.0 
Compartment No. 7 1.3 1.6 
Compartment No. 8 1.1 1.5 

Opacity 

Opacity(%) 3 2 

Revision 0 

Client Reference No: 0317 
CleanAir Project No: 9625 
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3 Average 

Oct21 

12:45 

13:52 

8.61 8.66 

6,269 6,229 

2,265 2,280 

23.7 23.5 

7,433 7,233 

5,273 5,338 

1,001 

12,758 

32.3 32.2 

13,702 13,462 

7,538 7,618 

13.72 13.48 

96.16 97.18 

109.9 110.7 

80 

10 

4.2 

4.8 

1.3 1.2 

0.5 1.3 

1.4 1.1 

1.6 1.5 

1.4 1.2 

1.4 1.3 

1.2 1.4 

1.0 1.2 
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Rockwell Lime Company 

Clean Alr Project No: 9625 

Lime Kiln Stack 

USEPA Method 5/202 (Particulate/CPM) 
Sampling, Velocity and Moisture Parameters 

'" Run No. 2 3 Average 

Date (2004) Oct21 Oct 21 Ocl21 

Start Time {approx.) 09:02 11:05 12:48 

Stop Time (approx.) 10:06 12:09 13:52 

~ Sampling Conditions 

Y, Dry gas meter correction factor 0.9941 0.9941 0.9941 

c, Pilot tube coefficient 0.84 0.84 0.84 

P, Static pressure {in. H20) --Q.1000 +0.1000 -0.1000 

A, Sample location area {tr) 28.2743 282743 28.2743 

P~. Barometric pressure (in. Hg) 29.50 29.50 29.50 29.5000 

D, Nozzle diameter (in.) 0.2770 0.3090 0.3090 

o, Oxygen (dry volume%) U.9480 6.8420 6.8990 6.8963 

co, Carbon dioxide {dry volume %) 23.0010 23.3040 22.9880 23.0977 

N2+C0 Nitrogen plus carbo_n monoxide {dry volume%) 70.0510 69.8540 70.1130 70,0060 

v, Total Liquid collected (ml) 59.30 70.90 69.70 
~ 

Volume metered, meter conditions (It} v. 32.2600 40.0500 40.7000 

T. Dry gas meter temperature {"F) 68.6667 68.0625 66.4583 

T, Sample temperature ("F) 4152917 415.2500 408.7500 413.0972 

m 

"" Meter box orifice pressure drop (in. H:.P) 1.0129 1.5579 1.6100 

e Total sampling time (min) 60.0 60.0 60.0 .., 
Flow Results 

~ v_ Volume of water collected (fq 2.7913 3.3373 3.2808 3.1364 

Vmstd Volume metered, standard (dscf) 31.6467 39.3868 40.1532 37.0622 
., P, Sample gas pressure, absolute (in. Hg) 29.4926 29.4926 29.4926 29.4926 

"' 
P, Vapor pressure, actual (in. Hg) 29.4926 29.4-92.6 29.4926 29.4926 

"~ Moisture measured in sample(% by volume} tl.1Q52 7.8112 7.5535 7.8233 

.., "~ Saturated moisture content{% by volume) 100.0000 100.0000 100.0000 100.0000 

"· Actual water vapor in gas {% by vofume) 8.1052 7.8112 7.5535 7.8233 
~ -.J!lP Velocity head (~in. H20) 0_5407 0.5444 0.5501 0.5451 

M, MW of sample gas, dry (tb!lb-mole) :}1.9581 32.0023 31.9540 31.9715 

"1 M, MW of sample gas. wet (lbllb--mole) 30.8268 30.9086 30.9000 30.8785 

I v, Velocity of sample (ft/sec) 38.0959 38.3095 38.5696 38.3250 • 
%1 tsokinetic sampling(%) 100.9699 100.0970 100.3232 100.4634 

l 
a, Volumetric flow rate, actual (acfm) 64,628 64,991 65.432 65,017 

a, Volumetric flow rate, standard (scfm) 38,429 38,646 39,199 38,756 
~ 

a~,~ Volumetric flow rate, dry standard (dscfm) 35,314 35,627 36,239 35,727 

0, Volumetric flow rate, actual {acf/hr} 3,877,685 3,899,431 3.925,911 3,901,009 

l a, Volumetric flow rate. standard (scf/hr) 2.305,716 2,318,757 2,351,970 2,325,481 

..1 o.,d Volumetric flow rate, dry standard (dsd/hr) 2,118,834 2,137,634 2,174,314 2,143,594 

a, Volumetric flow rate, actual (m~/hr} 109,818 110,434 111,164 110,479 

l a, Volumetric flow rate, standard (m''lht) 65,299 65,669 66,609 65,859 
• a, Volumetric flow rate. dry standard (dry m"/hr} t 60,007 60,539 61,578 60,708 

'"' a, Volumetric flow rate, normal (Nm,/hr) 60.847 61,191 62,066 61,369 

J 
a, Volumetric flow rate. dry normal {Nm~lhr) 55,915 56,411 57,379 56,569 

Comments: 11110<! HOSll 

] 
Average includes 3 runs. PGI<" 

~t.,CleanA"EO{lin""""'J Propoieta<yS<o!!Wllre OAIOC~ 1 
SS ISOI\INETIC - 1{).;'0041; 
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Rockwell Lime Company 

Clean Air Project No: 9625 

Lime Kiln Stack 
USEPA Method 5/202 

Total Particulate Matter Parameters 

Run No. 

Date (2004) 

Start Time (approx.) 

Stop Time (approx.) 

Process Conditions 

Rp Production rate (tons of stone/hour) 

H; Actual heat input (MMBtuihr) 

Gas Conditions 

0 2 Oxygen (dry volume%) 

C02 Carbon dioxide (dry volume%) 

T, Sample temperature (°F) 

Bw Actual water vapor in gas(% by volume) 

Gas Flow Rate 

Oa Volumetric flow rate, actual (acfm) 

0.5 Volumetric flow rate, standard (scfm) 

Ostd Volumetric flow rate, dry standard (dscfm) 

0, Volumetric flow rate, actual (acl/hr) 

0 5 
Volumetric flow rate, standard (scf/hr) 

0," Volumetric flow rate, dry standard (dscflhr) 

a, Volumetric flow rate, actual (m0/hr) 

Q
5 

Volumetric flow rate, standard (m-1-lhr) 

Ostd Volumetric flow rate, dry standard (dry m"lhr) 

Sampling Data 

Vm~d Volume metered, standard (dscf) 

%1 lsokinetic sampling (%) 

Laboratory Data from Method 5 

mn Total Method 5 Matter (g) 

Laboratory Data from Method 202 

mcPM Total CPM (g) 

Total Particulate Matter 

mp,rt Total Particulate Matter (g) 

Total Particulate Matter Results 

C., Particulate Concentration (lbidscf) 

C, Particulate Concentration (lb/acf) 

C,d Particulate Concentration (gr/dscf) 

C, Particulate Concentration (gr/acl) 

Csd Particulate Concentration (mg/dscm) 

c, Particulate Concentration (mg/m0 (actual,wet)) 

C,d Particulate Concentration (mg/Nm' dry) 

E,""" Particulate Rate (lbihr) 

E,g;"' Particulate Rate (kgihr) 

E"; Particulate Rate - Heat Input-based (lb/MMBtu) 

ER, Particulate Rate (lblton of stone) 

Average includes 3 runs. 

Prepared by Clean Air Engineering Propnelary Soli ware 

SS EPA 5_202-1 Ver.;ionOfl-20040 

Cepyrighl © 2004 Qean Air Engineering \nc 
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Oct 21 Oct 21 

09:02 11:05 

10:06 12:09 

31.85 32.45 

112.0 110.1 

6.9480 6.8420 

23.0010 23.3040 

415.2917 415.2500 

8.1052 7.8112 

64,628 64,991 

38,429 38,646 

35,314 35,627 

3,877,685 3,899,431 

2,305,716 2,318,757 

2,118,834 2,137,634 

109,818 110,434 

65,299 65,669 

60,007 60,539 

31.6467 39.3868 

100.9699 100.0970 

0.00210 <0.00100 

0.00410 0.00630 

0.00620 0.00630 

4.3199E-07 3.5269E-07 

2.3605E-07 1.9334E-07 

0.0030 0.0025 

0.0017 0.0014 

6.9177 5.6479 

3.7799 3.0961 

7.4239 6.0612 

0.9153 0.7539 

0.4151 0.3419 

0.0082 0.0068 

0.0287 0.0232 

3 

Oct 21 

12:48 

13:52 

32.27 

109.9 

6.8990 

22.9880 

408.7500 

7.5535 

65,432 

39,199 

36,239 

3,925,911 

2,351,970 

2,174,314 

111,184 

66,609 

61,578 

40.1532 

100.3232 

<0.00100 

0.00680 

0.00£80 

3.7342E-07 

2.0681E-07 

0.0026 

0.0014 

5.9798 

3.3118 

6.4173 

0.8119 

0.3682 

0.0074 

0.0252 

Average 

32.19 

110.7 

6.8963 

23.0977 

413.0972 

7.8233 

65,017 

38,758 

35,727 

3,901,009 

2,325,481 

2,143,594 

110,479 

65,859 

60,708 

37.0622 

100.4634 

<0.00137 

0.00573 

0.00643 

3.B603E-07 

2.1207E-07 

0.0027 

0.0015 

6.1818 

3.3960 

6.6341 

0.8271 

0.3751 

0.0075 

0.0257 

112.20'1 145619 
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Rockwell Lime Company 
Clean Air Project No: 9625 
Lime Kiln Stack 

USEPA Method 5/202 
Filterable Particulate Parameters 

Run No. 
1 2 

Date (2004) Cc·;l2·; l.r.::;.:::: J 

Start Time (approx.) 09:02 11:05 
Stop Time (approx.) 10:06 12:09 
Process Conditions 

R, Production rate - (tons of stone/hour) 31.85 32.45 
Hi Actual heat input (MMBtu/hr) 112.0 110.1 

Gas Conditions 
02 Oxygen (dry volume %) 6.9480 6.8420 
C02 Carbon dioxide (dry volume o/o) 23.0010 23.3040 
T, Sample temperature ('F) 415.2917 415.2500 s. Actual water vapor in gas(% by volume) 8.1052 7.8112 

Gas Flow Rate 
0, Volumetric flow rate. actual (acfm) 64,628 64,991 
0, Volumetric flow rate, standard (scfm) 38,429 38,646 
Ostd Volumetric flow rate, dry standard (dscfm) 35,314 35,627 
0, Volumetric flow rate, actual (acf/hr) 3,877,685 3,899,431 
0, Volumetric flow rate, standard (scflhr) 2,305,716 2,318,757 o,, Volumetric flow rate, dry standard (dscf/hr) 2,118,834 2,137,634 
0, Volumetric flow rate, actual (m"/hr) 109,818 110,434 
0, Volumetric flow rate, standard (m"/hr) 65,299 65,669 
Ost, Volumetric flow rate, dry standard (dry m"/hr) 60,007 60,539 

Sampling Data 
vmstd Volume metered, standard (dscf) 31.6467 39.3868 
1}'ol lsokinetic sampling (%) 100.9699 100.0970 

Laboratory Data 
mfilter Matter collected on filter(s) (g) 0.00010 0.00000 
m, Matter collected in solvent rinse(s) (g) 0.00200 0.00070 
m, Total particulate matter collected (g) 0.00210 <0.00100 

Particulate Results 

c," Particulate Concentration (Jb/dsct) 1.4632E-07 <5.5983E-08 c, Particulate Concentration (lb/acf) 7.9951E-08 <3.0689E-08 c,, Particulate Concentration (gr/dscf) 0.0010 <0.0004 c, Particulate Concentration (gr/acf) 0.0006 <0.0002 c,., Particulate Concentration (mgldscm) 2.3431 <0.8965 c, Particulate Concentration (mg/m" (actual, wet)) 1.2803 <0.4914 c,, Particulate Concentration (mg/Nm" dry) 2.5145 <0.9621 Eu,1,, Particulate Rate (lblhr) 0.3100 <0.1197 Exglh, Particulate Rate (kg/hr) 0.1406 <0.0543 
EHi Particulate Rate- Heat Input-based (Jb/MMBtu) 0.0028 <0.0011 

Particulate Rate (lblton of stone) 0.0097 <0.0037 

3 runs. 
5_202-1 Vmsion 00-2004b 

Proprie!<lry Software 

i Engineering 1no;;. 

~ 0 

3 Average 

0ci2i 

12:48 

13:52 

32.27 32.19 
109.9 110.7 

6.8990 6.8963 
22.9880 23.0977 

408.7500 413.0972 
7.5535 7.8233 

65,432 65,017 
39,199 38,758 
36,239 35,727 

3,925,911 3,901,009 
2,351,970 2,325,481 
2,174,314 2,143,594 

111,184 110,479 
66,609 65,859 
61,578 60,708 

40.1532 37.0622 

100.3232 100.4634 

0.00000 0.00003 
0.00060 0.00110 

<0.00100 <0;00137 

<5.4915E-08 <8.5739E-08 
<3.0414E-08 <4. 7018E-08 

<0.0004 <0.0006 
<0.0002 <0.0003 
<0.8794 <1.3730 
<0.4870 <0.7529 
<0.9437 <1.4735 
<0.1194 <0.1830 
<0.0542 <0.0830 
<0.0011 <0.0016 
<0.0037 <0.0057 

OA/OC A~l~;':'; Date - · ......, 
i 



I 
Rockwell Lime Company I Clean Air Project No: 9625 

Lime Kiln Stack 
USEPA Method 5/202 

Condensible Particulate Matter Parameters 

Run No. 
1 2 3 Average 

Date (2004) 
Oct 21 Oct 21 Oct 21 

Start Time (approx.) 09:02 11:05 12:48 

Stop Time (approx.) 10:06 12:09 13:52 

Process Conditions 

Rp Production rate • (tons of stone/hour) 31.85 32.45 32.27 32.19 

H, Actual heat input (MMBtu/hr) 112.0 110.1 109.9 110.7 

Gas Conditions 

o, Oxygen (dry volume%) 6.9480 6.8420 6.8990 6.8963 

co, Carbon dioxide (dry volume%) 23.0010 23.3040 22.9880 23.0977 

T, Sample temperature ("F) 415.2917 415.2500 408.7500 413.0972 

Bw Actual water vapor in gas(% by volume) 8.1052 7.8112 7.5535 7.8233 

Gas Flow Rate 

o, Volumetric flow rate, actual (acfm) 64,628 64,991 65,432 65,017 

0, Volumetric flow rate, standard (scfm) 38,429 38,646 39,199 38,758 

astd Volumetric flow rate, dry standard (dscfm) 35,314 35,627 36,239 35,727 

0, Volumetric flow rate, actual (acf/hr) 3,877,685 3,899,431 3,925,911 3,901,009 

0, Volumetric flow rate, standard (scf/hr) 2,305,716 2,318,757 2,351,970 2,325,481 

Qstd Volumetric flow rate, dry standard (dscf/hr) 2,118,834 2,137,634 2,174,314 2,143,594 

0, Volumetric flow rate, actual (m'/hr) 109,818 110,434 111,184 110,479 

0, Volumetric flow rate, standard (m"ihr) 65,299 65,669 66,609 65,859 

Qstd Volumetric flow rate, dry standard (dry m"ihr) 60,007 60,539 61,578 60,708 

Sampling Data 

vmstd Volume metered, standard (dscf) 31.6467 39.3868 40.1532 37.0622 

%1 lsokinetic sampling (%) 100.9699 100.0970 100.3232 100.4634 

Laboratory Data 

mn T otallnorganic CPM Result (g) 0.00390 0.00630 0.00680 0.00567 

moo Total Organic CPM Result (g) 0.00020 0.00000 0.00000 0.00007 

mr Total Gravimetric Result (g) 0.00410 0.00630 0.00680 0.00573 

me PM Total CPM (g) 0.00410 0.00630 0.00680 0.00573 

Particulate Results 

Csd Particulate Concentration (lb/dscf) 2.8567E-07 3.5269E-07 3.7342E·07 3.3726E-07 

c, Particulate Concentration (lb/acl) 1.5609E·07 1.9334E-07 2.0681E-07 1.8542E·07 

c,, Particulate Concentration (gr/dscf) 0.0020 0.0025 0.0026 0.0024 

c, Particulate Concentration (gr/acl) 0.0011 0.0014 0.0014 0.0013 

c, Particulate Concentration (mg/dscm) 4.5746 5.6479 5.9798 5.4008 

c, Particulate Concentration (mgim" (actual, wet)) 2.4996 3.0961 3.3118 2.9692 

c,, Particulate Concentration (mg/Nm' dry) 4.9093 6.0612 6.4173 5.7959 

Euxnr Particulate Rate (lb/hr) 0.6053 0.7539 0.8119 

Ekg/hr Particulate Rate (kg/hr) 0.2745 0.3419 0.3682 

EHi Particulate Rate ·Heat Input-based (lb/MMBtu) 0.0054 0.0068 0.0074 

EAp Particulate Rate (lb/ton of stone) 0.0190 0.0232 0.0252 

Prepared by Clean Air Engineering Proprietary Software 

1 Y~04 1 <~s6Z9 

ss •>1We<lll!Jt>'iooltf<ielo4l runs. OAIOC~ 
Copyright© 2004 Clean Air Engineering Inc 

Date ,. < 
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Rockwell Lime Company 
Clean Air Project No: 9625 
Lime Kiln Stack 

USEP A Method 5/202 
Condensible Particulate Matter Parameters (continued) 

Separate Inorganic and Organic Results 

Run No. 
1 ? " Oate (2004) Oct 21 Oct 21 Oct21 

Start Time (approx.) 09:02 11:05 12:48 
Stop Time (approx.) 10:06 12:09 13:52 

Results - Inorganic Fraction 
C,d Particulate Concentration (lb/dsct) 2.7173E-07 3.5269E-07 3.7342E-07 
c, Particulate Concentration (lb/acf) 1.4848E-07 1.9334E-07 2.0681E-07 
c,d Particulate Concentration (gr/dscf) 0.0019 0.0025 0.0026 
C, Particulate Concentration (gr/act) 0.0010 0.0014 0.0014 
c," Particulate Concentration (mg/dscm) 4.3515 5.6479 5.9798 
c, Particulate Concentration (mg/m" (actual, wet)) 2.3777 3.0961 3.3118 
c,d Particulate Concentration (mg/Nm" dry) 4.6699 6.0612 6.4173 
Elb/hr Particulate Rate (lb/hr) 0.5758 0.7539 0.8119 
Ekg/hr Particulate Rate (kg/hr) 0.2611 0.3419 0.3682 
EHi Particulate Rate - Heat Input-based (lb/MMBtu) 0.0051 0.0068 0.0074 
ERp Particulate Rate (lb/ton of stone) 0.0181 0.0232 0.0252 

Results - Organic Fraction 
c,d Particulate Concentration (lb/dscf) 1.3935E-08 O.OOOOE+OO O.OOOOE+OO c, Particulate Concentration (lb/acf) 7.6144E-09 O.OOOOE+OO O.OOOOE+OO 
c," Particulate Concentration (gr/dscl) 0.0001 0.0000 0.0000 
c, Particulate Concentration (gr/acl) 0.0001 0.0000 0.0000 
c,d Particulate Concentration (mg/dscm) 0.2232 0.0000 0.0000 
c, Particulate Concentration (mglm" (actual, wet)) 0.1219 0.0000 0.0000 
c,., Particulate Concentration (mg/Nm' dry) 0.2395 0.0000 0.0000 
Elblhr Particulate Rate (lb/hr) 0.0295 0.0000 0.0000 
El\glh, Particulate Rate (kg/hr) 0.0134 0.0000 0.0000 
EHi Particulate Rate - Heat Input-based (lb/MMBtu) 0.0003 0.0000 0.0000 
Eflp Particulate Rate (lblton of stone) 0.0009 0.0000 0.0000 

Average includes 3 runs. 

3.3262E-07 
1.828BE-07 

0.0023 

0.0013 

5.3264 

2.9286 

5.7161 

0.7139 

0.3238 

0.0065 

0.0222 

4.6450E-09 
2.5381E-09 

0.0000 

0.0000 

0.0744 

0.0406 

0.0798 

0.0098 

0.0045 

0.0001 

0.0003 

112204 145629 

PGK@_K 



Rockwell Lime Company 
Clean Air Project No. 9625 
Manitowoc, WI 
Lime Kiln Stack, #1 Kiln, #2 Kiln 

Run Number 
Date (2004) 
Start Time 

Continuous Emissions Monitoring Parameters 
1 

End Time 
Elapsed Time (hh:mm) 

Channel 
Parameter 
Location 
Measurement Units 

Measured Average (drift-corrected) 

Concentration (ppmdv) 

Concentration (ppmwv) 
Concentration (lb/dscf) 

Concentration (lb/scf) 
Concentration {lblacf) 

Concentration (%dv) 
Concentration {%wv) 
Concentration (mg/dscm) 
Concentration (mg/scm} 
Concentration (mg/acm} 
Concentratktn (mg/Nm3) 
Mass Rate (lblhr) 
Mass Rate (kg/hr) 
Mass Rate (gm/sec) 
Mass Rate {T onlyr) 
Mass Rate (lb/MMBtu) · Fd 
Mass Rate (lb/MMBtu)- Fe 
Mass Rate (lbJMMBtu) -Heat Input 

Mass Rate (ng/J) · Fd 
Mass Rate {ng/J} - Fe 
Mass Rate {ngfJ)- Heat Input 

Mass Rate (lbltn} 
Mass Rate (kg/UNITS) 

P<eyare<l by Clean lUI Engilll!<lri"9 Proprietary Soltware 

SS CEM V<!rsi<><1 01-lQOO 

Oct 21 
9:02 
10:05 
01:03 

1 2 
802 02 

Lime Kiln Stack 
ppmdv %dv 

835.12 

835.12 
767.43 

1.389E-04 
1.276E-04 
7.587E-05 

0.084 
0.077 

2223.55 
2043.33 
1214.98 
2386.25 

294.21 
133.43 

37.06 
NIA 
NIA 
NIA 

2.626E-Hl0 
NIA 
NIA 

1.130E+03 
9.24 

4.189E-HJO 

6.56 

6.559 
6.027 

3 
C02 

%dv 

23.95 

23.951 
22.010 

c - 6 

I 
I 

QAIQC ~\t_ 
Date~ 



Rockwell Lime Company 
Clean Air Project No. 9625 
Manitowoc, WJ 
Lime Kiln Stack, #1 Kiln, #2 Kiln 

Run Number 
Continuous Emissions Monitoring Parameters 

2 

Start Time 
End Time 
Elapsed Time (hh:mm) 

Channel 
Parameter 
Location 
Measurement Units 

Measured Average {drift-corrected) 

Concentration (ppmdv) 
Concentration (ppmwv) 
Concentration {lb/dscf) 
Concentration (lb/scf) 
Concentration (Jb/acf) 
Concentration (%dv) 
Concentration (%wv) 
Concentration (mg/dscm) 
Concentration (mg/scm) 
Concentration (mg/acm) 
Concentration (mg/Nm3) 
Mass Rate (lb/hr} 
Mass Rate {kglhr) 
Mass Rate {gm/sec) 
Mass Rate (Ton/yr) 
Mass Rate {JbfMMBtu} ~ Fd 
Mass Rate (lb/MMBtu)- Fe 
Mass Rate (Jb!MMBtu) ~Heat Input 
Mass Rate (ng/J)- Fd 
Mass Rate (ng/J) - Fe 
Mass Rate (ng/J}- Heat lnput 
Mass Rate {lblln) 
Mass Rate (kg/UNITS) 

11:02 
12:08 
01:06 

1 
S02 

2 
02 

Ume Kiln Stack 
ppmdv 'Yodv 

839.95 

839.95 
774.34 

1.397E.04 
1.287E·04 
7.656E-05 

0.084 
0.077 

2236.40 
2061.71 
1225.98 
2400.04 
298.53 
135.39 
37.61 

N/A 
N/A 
N/A 

2.712E+OO 
N/A 
N/A 

1.167E+03 
9.20 

4.172E+OO 

6.68 

6.682 
6.160 

r 7 

3 
C02 

%dv 

23.56 

23.564 
21.724 

G 

D 

E 

F 



Rockwell Lime Company 
Clean Air Project No. 9625 
Manitowoc, WI 
Lime Kiln Stack, #1 Kiln, #2 Kiln 

Run Number 

Date (2004) 
Start Time 
End Time 

Continuous Emissions Monitoring Parameters 
3 

Elapsed Tlme (hh:mm} 

Channel 
Parameter 
Location 
Measurement Units 

Measured Average (drift-corrected) 

Concentration {ppmdv) 
Concentration (ppmwv) 
Concentration (ib/dscf) 
Concentration (lb/scf) 
Concentration (lb/acf) 

Concentration {%dv) 
Concentration (%wv) 
Concentration (mg/dscm) 
Concentration (mg/scm) 
Concentration (mg/acm) 
Concentration (mg/Nm3) 
Mass Rate (lb!hr) 
Mass Rate (kglhr) 
Mass Rate {gm/sec} 
Mass Rate (Tonlyr} 
Mass Rate (lbiMMBtu}- Fd 
Mass Rate (lb!MMBtu) - Fe 

Mass Rate {lb!MMBtu) -Heat Input 

Mass Rate {ng/J) • Fd 
Mass Rate (ng/J) - Fe 
Mass Rate (ngJJ) -Heat input 

Mass Rate {lb/tn) 
Mass Rate {kg/UNITS) 

Preparod by aean Air Engineering Prop<iela'Y Soflwar£ 

SS Cf_M Version 01 -2003 

Copyrigh! oe> 2003 Clean ""' Engineering In~ 

Oct21 
12:45 
13:52 
01:07 

S02 
2 

02 
Lime Kiln Stack 

ppmdv '1'odv 

844.11 

844.11 
780.35 

1.403E-04 
1.297E-04 
7.773E·05 

0.084 
O.D78 

2247.48 
2077.72 
1244.74 
2411.93 

305.16 
138.40 

38.44 
N/A 
N/A 
N/A 

2.777E-Hl0 
N/A 
N/A 

1.195E+03 
9.46 

4.289E+00 

6.75 

6.745 
6.236 

c - 8 

3 
C02 

%dv 

23.39 

23.392 
21.625 

,. 

oNoclk\~.-
oate~ 
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PAR"!"'CULATE! S02 STACK "!rEST 
Date: 10/21/04 Test Run #1 

Start I Stop I _ T_otal !TIME [09:0DA~_I 1Q:06~M L 1:06 

[#1 Kiln 
Nat. Gas (CF 580351001 7,100 

1: 

5 

12787031 2,~27 

. Mill Returns (Lbs 

[#2KI!JL_ __ .... _ . 
_l!_at. Ga§[CF)I_j_0761 00_ 

Mill Returns (Lb• 

Ooaclty (10M 
Q2 (Avg_ 
(Ava PP 

tUJl~-

1 8.257. 36.I}821l;2.71 

~ 

Not' 

Clean cvcle rsecll 80 
Dwell (Min) 

j Base j Pea 
Inlet ~ressure 4.2 _ 4.9 

Fuel Data 
Coal/Coke Blend 

Natural Gas 

Avg. STU Value I Unit 
12,758/ Lbs 

1001/CF 

E:\Ou&tt/'IJPro 7\0nrJ!pa\St~te~ Test~\112l<lln\S1ftcil.., Test...PS,O:l4.QpW 

-F 

9.62 

7.500 
5..!1!16 

0 
''25:41 

2 297.27 
0.00 
6.75 

0.00 
~.10 

Test Run #2 
Start T Stop 

I 11:00 AMI 12:08 PMJ 

1280691 1283272 

5260.62 5270.4 

3971475 3977480 

16302.95 16329.95 
0 

2 
Not II 
Not 

Base I Peak 
_4.L _ 4.8 

Total 
1:08 

8,760 
2 561 

0 
9.78 

8,440 
6 005 

a 
27.00 

il Test Run #3 
AmUHr II Start . I St'l;? Total AmUHc 

il 12:45 PM I 01:5:/PM 1:07 
I 

'I s 964.71 58069000 5808'~300 7,000 6 268.66 
2 277.35 1284599 12tli:128 2,529 2 264.78 o.oo ' 0 0.00 

8.63 5275.48 52~~.09 9.61 8.61 
! .. 

7 447.06 811i254o 811 OH40 8 300 I 7.432.84 
5 298.53 3980651 398s1fsg 5,888 

o.oo 0 0.00 
23.82 18344.21 1837(63 26.42 23.66 

0 

1 

ac 
iC_ 

Base ~ Peay 
4.2 4.11. 

.i 

{ "' ( 
\. f:-, 



11/15/04 MON 16:03 FAX 920 682 7972 

11101104 MON 15:57 FAX 708~333060 

November 1, 2004 

ROCKWELL LilliE COMPANY 

41.10 Rodkwood Road 

Manitowoc, WI 54220 

Attn; Carie Bo~d~ 

:Kind of Sa.Dltl1e 

ROCKWELL tiME 

----·-------- ---·--- _,_ ______ _ 

SGS S HOLLAi'ill 

Samp1e identification by 

Rock~ell Lime Company 

reported tQ us Coal/Petroleum Coke Blend 

Sampie ~aken at Burner Pi~e 

Srunp1e takBn by .Auto Samp1.er 

Date sampled October 21 1 2004 

nate racaivad Oc~ober 27, 2004 P.O. No. VllRBJ\L 

141003 

---------

1@001 

Analysis ~port No. 71-24631.8 Page ~ of 1 

PROXIMA~E ANALYSIS 

% Moisture 
Ill Ash 

% Volatile 
% Fixed Carbon 

Btu/l.b 
% Su.1fur 
MA"i!lltu 

As F-f<C8ivad 

7.20 * 
7.82 

25.33 
59.5~ 

100.00 

12758 
2.59 

~ Tota\ Moisture supplied bj Roc~~ett l\me Compsny. 

MElKODS 

Drv Basis 

"""""" 9.43 
27.36 
§4 • 2.1. 

:~.oo_oo 

UL'J::r:MATE ANALYS1S 

%Moisture * 
't carl;Jon 

'!! Hydrogen 
% Nitrogen 
~ Su1fur 

'II A9h 
% Oxygen {di.££) 

Ali! Received 

7.20 
7:L69 

4.10 
1.37 
2.59 
7.82 
5.23 

~00.00 

MoistU!e; ASTM 0 4931; A$h; ASTM 0 4422; V~latile: ASTM D 4421i fixed Carbon: Ca\culated Vatue; ASTM D 3172 

UtUtlb: ASTM 0 5865; sulfur: ASTM D 4'239 (Met:hod C); Cer-bort, Hydr£Jgen & Nitl'oQtm~ ASTM l) 5373 

MEMJ3ER 

Dry BasiS 

== 
77.25 

4.42 
l.4S 
2.19 
8.43 
5.63 

100.00 

t FOOl33H~900 1 !70S) ~060 wwvJ.sg~_com 
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